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Abstract 
Many countries of the European Union have introduced taxation of road motor vehicles based on CO2 emission levels. The 
Czech system of taxation of road motor vehicles does not use many environmental aspects. Although transport significantly 
contributes to economic growth and overall economic and related social prosperity, it also brings about undesirable impacts 
affecting not only the natural environment but also health of population. Mass production of CO2 emissions, attributed a serious 
impact on global warming, is one of the problems. Transport is considered to be a large producer of CO2, but despite this fact, the 
Czech Republic does not use the CO2 emission levels as a criterion for tax assessment. Several countries of the European Union 
have introduced taxation of road motor vehicles according to CO2 emissions and the European Union intends to exert pressure on 
the member states to address the issue. This contribution deals with the situation in the Czech Republic, contemplating whether 
the country is prepared to embrace changes in the area of taxes on road motor vehicles and introduction of CO2 aspect into the 
system of taxation.  
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1. Introduction 
Environmental protection is an issue frequently discussed not only in the Czech Republic, but mainly on the 
European level. The environment is negatively affected by many factors resulting both from industrial operations 
and from transport. Transport significantly contributes to the economic growth, globalization and improving the 
standard of living, but unfortunately also generates a lot of unwanted effects. Transport is a significant producer of 
CO2 emissions, attributed a serious impact on global warming.  
The Report on the Environment of the Czech Republic (2010), which was discussed and approved on 11 January 
2012, mentions the remarkable growth in the automobile industry and related industrial sectors. This development 
together with impacts of transport, local heating sources and climatic conditions affecting pollution dispersion has 
contributed to the increased production of atmospheric pollutants. 
The Czech Republic does not have mechanisms in place to ensure minimization of environmental burden 
generated by transport. There are no legislative tools that would lead to the reduction of CO2 produced by transport. 
European Union countries have gradually been implementing the taxation of road motor vehicles based on CO2 
emissions, while the Czech Republic has not taken any steps to this end. 
For these reasons, the team of Mendel University, Faculty of Business and Economics obtained a grant from the 
Technology Agency of the Czech Republic for project No. TD10219, entitled “Software reflecting the 
environmental principles of taxation of motor vehicles in the Czech Republic”. 
2. Material and Methodology 
Scientific methods shall be used leading to meeting the goals of the work. The aim of the work is the assessment 
of current situation and readiness of the Czech Republic to introduce the system of taxes on road motor vehicles 
based on CO2 emissions. An analysis of available information and materials within the Czech Republic and the 
European Union shall be made, and evaluation shall be performed pursuant to its results.  
The necessity to analyze the fleet in the CR is indisputable in that it shall provide basic information leading to 
further assessment. Theoretical bases shall be obtained not only from renowned authors but also from Czech and 
European laws regulating taxes on road motor vehicles. All vehicles registered in the CR are entered into the Central 
Registry of Vehicles, which has recently gone through important changes. The analysis of the Central Registry of 
Vehicles shall be performed and weaknesses in relation to possible CO2 tax shall be identified. The synthesis aimed 
at summarizing possibilities of introduction of road motor vehicle tax based on CO2 emissions shall be made in the 
conclusion of the work. 
3. Results 
According to Automotive Industry Association (2014) the total of 4,787,849 passenger motor vehicles were 
registered in the Czech Republic as of 31 December 2013 with the average age of the cars being 14,20 years how is 
shown in Fig. 2. The average age of the car fleet reached 13.9 as of 31 December 2012, which means the average 
age increased. Andrlík (2012a) mentions that the age of the car fleet in the Czech Republic is also below the 
European Union average which amounts to 8.2 years. Automotive Industry Association (2014) reported on the 
structure of the fleet in the Czech Republic, as shown in Fig. 1. 
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Fig. 1. Structure of car fleet in the CR as of 31 December 2013. 
 
 
Fig. 2. Average age of cars in CR (cat. M1). 
Czech government policy does not motivate drivers to renew the fleet. The issue of maintaining a balance 
between economic growth and tenable environmental strain is also a major problem that is not solved. 
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The reason why the CR should address the taxation of road motor vehicles according to CO2 emissions is that the 
Czech Republic is a member of the EU and the main goal for the Community in this area is to meet its commitments 
under the Kyoto Protocol, i.e. to achieve average emissions of CO2 for new car fleet amounting to 120 g/km by 
2012. According to EEA (2011) after extensive efforts by the Community and rejection of the Directive dealing with 
the taxation of passenger vehicles COM/2005/261, the target was changed in 2006 to 130 g of CO2 per km by 2015, 
and a long-term target was set at 95 g CO2 per km by 2020. Even this proposal was rejected in 2007. 
ACEA (2012) notes that the EU efforts continued despite these failures, due to the fact that transport accounts for 
approximately 17 % of total emissions of carbon dioxide (CO2), the main greenhouse gas. As part of the EU’s 
efforts in combating climate change, the European Commission proposed regulations setting emission performance 
standards for new passenger cars. David (2012) says that this legal regulation adopted by the European Parliament 
and the Council in 2009 (Directive 2009/40/EC) is the cornerstone of the EU strategy for improvement of 
automobile consumption and a measure ensuring that average emissions from new cars do not exceed 120 g CO2/km 
in the EU.  
The European Union has no mechanism in place that would cause the member states pursue such targets. One of 
the arguments for cleaner environment in the EU is the impact on the health of the population of the respective 
countries. It is important to recognize that the tax based on CO2 emissions is one of environmental taxes and may 
contribute to the improvement of the environment in the state concerned, which shall have a positive effect on the 
health of the population. 
The aim of the European Commission in the area of motor vehicle taxation is to improve the functioning of the 
internal market by removing existing tax obstacles hindering transfer of cars from one member state to another, and 
restructuring the tax bases in the EU countries in terms of inclusion of carbon dioxide emissions generated by 
traffic. It is obvious that the aim does not include the harmonization of tax rates or a duty to impose new taxes, at 
least for the time being.  
The theoretical solution is easy and well-known; it is the so-called Pigovian tax. Kubátová (2010) says that it is a 
remedial tax, whose main benefit is the possibility of imposing taxes on the externality generator in the amount 
corresponding to the costs borne by the society. Such costs are not taken into account and no one is responsible for 
their settlement; they are not reflected in prices of any products or services. The problem of this tax is that all the 
negative externalities, in our case those generated by means of transport, would have to be appraised in money. Such 
process is hardly feasible in practice. For this reason the situation concerning transport is being resolved through 
imperfect tools. Such imperfect tools include: 
x excise tax levied on fuels; 
x registration tax; 
x annual road tax. 
Annual road tax in most countries is levied on commercial use of vehicles, which is also the case of the Czech 
Republic. The same principle of annual road tax is applied in Slovakia, Slovenia, Estonia, Lithuania, Poland and 
France. Tax levied only on passenger cars used for business is not only unfair to businesses, but does not address the 
impacts of environmental pollution, either. All motor vehicles burden the environment through their operation; not 
just those used for business purposes. Citizens burden the environment by the operation of their motor vehicles and 
are not in any way motivated to protect it. 
It is a legal necessity to introduce a tool that would be fair to all the citizens of the Czech Republic who drive 
motor vehicles in the Czech territory and thereby pollute the environment. 
Another necessity is to change the construction of road tax. At present the subject of road tax under Act No. 
16/1993 on Road Tax, as amended, is the engine cubic capacity in passenger cars and the sum of maximum 
permitted weights per axle in tons and the number of trailer axles in trucks. The road tax designed in this manner 
does not reflect any effort to compensate the environmental burden. At the same time, extension of the subject of tax 
to non-commercial cars should be considered.  
The third necessity is to assess the effectiveness of collection of the existing as well as the prospective 
environmental system of road tax in the Czech Republic, particularly with view of direct administrative costs of 
taxation. The quantification of direct administrative costs of the existing road tax system in the Czech Republic was 
performed by Andrlík (2012a), who established that the existing costs are higher than average direct administrative 
costs of the entire tax system in the Czech Republic.  
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The European Union does not lag behind in efforts to protect the environment. Since the end of the 1990s, the EU 
strives to ensure fulfilment of commitments from the Kyoto Protocol, aiming at the reduction of average emissions 
from the new fleet to 120 g CO2 per km by 2012 and 130 g/km by 2015. In order to achieve this goal, the EU 
devised a strategy consisting of three pillars and including both the supply side (voluntary agreements with 
automobile manufacturers) and the demand side focused on consumer information and tax measures. In 2005 the 
Commission presented the proposal of a Directive dealing with passenger car taxation (EC COM 2005/261), one of 
the key issues being the introduction of annual road tax based on CO2 emissions in g/km.  
Unfortunately, the proposal of the Directive was turned down by the Council in 2007. A number of consultations 
were held since the draft of the proposal until its rejection and thus, although the Directive was rejected, several 
countries have incorporated the CO2 element into their tax systems.  
The EU countries may be classified into four categories depending on the application of road tax in their laws. 
The summary was prepared according to the European Commission’s database “Taxes in Europe” (2012): 
 
Category I 
Impose taxes only on commercial vehicles with no CO2 element in the taxation: 
x Czech Republic, Hungary, Poland, Slovak Republic, Slovenia 
 
Category II 
Impose taxes on commercial vehicles and introduced CO2 element in the taxation: 
x France 
 
Category III 
Impose taxes on all motor vehicles with no CO2 element in the taxation: 
x Belgium, Bulgaria, Denmark, Estonia, Italy, Latvia, Lithuania, Austria, Spain 
 
Category IV 
Impose taxes on road motor vehicles and introduced CO2 element in the taxation: 
x Finland, Ireland, Cyprus, Luxembourg, Malta, the Netherlands, Portugal, Romania, Sweden, the United Kingdom 
 
Decision-making in the field of taxation falls within the sovereignty of the respective countries, and the EU does 
not have a tool to encourage states to modify their systems so as to impose taxes on motor vehicles according to CO2 
emissions. 
The CR is therefore not bound to introduce and enforce taxation based on CO2 emissions. However, 
representatives of the Czech Republic should approach their country in a responsible manner and should prefer 
environmental interests over economic ones, or at least take the environmental interests into account. Therefore they 
should carefully consider impacts of various industries on the environment. The introduction of CO2 element would 
at least partially eliminate externalities caused by transport. The change in the design of road tax should make 
drivers better consider the selection and purchase of cars. Such considerations should be made in a broader context 
than just the economic one, although the introduction of motor vehicle taxation based on CO2 would bring the aspect 
of economy as well. The future owner of a vehicle should consider not only the acquisition price, but should also 
contemplate the impacts of the car operation on the environment in which he/she lives. The introduction of road tax 
according to CO2 emissions would make the buyer think about the environmental aspects of the vehicle operation. 
Road tax would be based on the environmental properties of the car and the car owner would have to include it in 
his/her annual budget. 
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The environmental aspect of road tax is not the only measure that should be introduced. By imposing tax only on 
commercial vehicles, the state deprives itself of a tool for influencing consumer behaviour but also of revenue into 
the state budget. 
Calculations, studies and analyses are necessary in order to assess the financial effects of taxation of motor 
vehicles according to CO2 emission levels in the Czech Republic. The developments in the collection of road tax in 
the Czech Republic and impacts of legislative changes since 1993 are analyzed in detail by Andrlík (2013). Andrlík 
mentions that there is a reserve in the receipts of road tax, consisting in levying the tax only on passenger cars used 
for business. The system of taxation based on CO2 emission levels shall be clearly fairer than the system currently in 
use and if it is correctly set and makes the buyers purchase cars that are more environmentally friendly, the effects 
on the environment shall be clearly positive. 
The change in legislation and introduction of taxation based on CO2 means a large administrative burden. An 
analysis must be performed to show whether such a change shall be ultimately beneficial for the CR.  
4. Register of motor vehicles 
The information on motor vehicles registered in the Czech Republic is collected in the Central Register of Motor 
Vehicles under Act No. 56/2001 Coll., on Road Traffic. The register of motor vehicles is a list where data are 
uploaded by employees of local authorities of municipalities with extended powers. 
Everyone who intends to operate a road motor vehicle in the territory of the Czech Republic is obliged to register 
the vehicle through an official form at the competent municipal authority with extended powers; people whose stay 
in the Czech Republic is not going to exceed 185 days in the calendar year concerned, are exempt from this 
obligation. 
The Central Register does not contain information of CO2 emissions. To be more accurate, according to a 
telephone conversation with Central Register staff, the information is transferred from the vehicle registration 
certificate together with other data into the column “Other information”. This column includes miscellaneous 
information and the number of entries is different for each vehicle. For this reason, this type of information from the 
register is not applicable; it is not suitable for computer processing and thus cannot be searched, processed or 
otherwise used within the database. The information on CO2 emissions has been mandatory in the passenger car 
registration certificate since 2001. 
Until July 2012, the registration of vehicles and related administration was part of the agenda of the Ministry of 
the Interior in the Czech Republic. Since July 2012, the operation of the Central Register of Motor Vehicles has 
been in the jurisdiction of the Ministry of Transport.  
The Ministry of Transport put into operation the new Central Register of Vehicles (“CRV”), which should serve 
as the centralized information system of public administration, at 7 a.m. on 9 July 2012. 
Within the framework of migration from the existing system to the new CRV, the Ministry of Transport decided 
that authorities of municipalities with extended powers (MEP), which are in charge of vehicle registration, finish 
uploading of data into the existing register at 5 p.m. on Friday 29 June 2012.During the unavailability time, the MEP 
authorities finished the preparations of vehicle registration offices for the commencement of the new CRV and 
training of their staff for the work with the new system. The new CRV was developed based on the need to ensure 
communication between the CRV and the Information System of Basic Registers under Act No. 111/2008 Coll. on 
Basic Registers, as amended, and also because of changes resulting from the forthcoming amendments to Act No. 
56/2001 Coll. An important impulse for its start was the intention of the Czech Republic to accede to the so-called 
Prüm Convention on cross-border provision of data within the European Union. The preparation for the migration to 
the new CRV application under the new administrator seemed to be sufficient until the moment of its putting into 
operation. 
Besides the total collapse of the new system, witnessed by Czech citizens, the Central Register has one major 
weakness, i.e. the large amount of mistakes. The data are entered by employees of municipal authorities, and the 
Ministry of the Interior and subsequently the Ministry of Transport, its current administrator, have not had the 
possibility to correct, amend or otherwise change the information. Thus the register contains typing errors as well as 
missing data concerning the registered vehicles.  
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According to the information of the Czech Ministry of the Interior, the register administrator until July 2012, 
which was accused of causing many errors, such mistakes are statistically insignificant. At the time of the report, the 
register contained almost 7.5 million of operated vehicles. The Ministry informed that it registered over 300,000 
basic technical descriptions of approved types of vehicles. According to the most detailed classification, there are 
31,300 vehicle types; 14,617 of this number comprise only one vehicle, and over 1,800 types comprise two vehicles. 
It means that more than a half of all types comprises less than 3 vehicles. On the other hand, these types contain 
more than 95 % of all mistakes, either substantial technical or formal mistakes. The report further states that if the 
kind and category of vehicle is not taken into account, we have ca 22,300 types, of which almost 13,000 includes 
less than 3 vehicles, and 10,153 only one vehicle. One per cent of the total number of vehicles equals to more than 
60 thousand pieces, and thus total error is lower than 0.5 %. Such result is considered statistically very accurate by 
the Czech Ministry of the Interior. (Ministry of the Interior, 2012). 
By the commencement of the operation of the new register, mistakes present in the original Central Register of 
Motor Vehicles were joined by errors arisen through the transfer of data from the old to the new CRV. The new 
CRV does not function smoothly even now.  
5. Proposal for improvement 
A number of mistakes in the CRV are typing errors originated through entering the data into the database. In my 
opinion, a beneficial solution would be introduction of drop down lists. This means that the clerk would not enter 
data manually, but would choose from predefined data. Mistakes like “škoida, škida” etc. would be easily 
eliminated. 
Another proposal for improvement is remedy of mistakes by other employees. At present, information is entered 
by a clerk in the office and such information cannot be later modified. Establishment of a review mechanism would 
lead to the elimination of many errors, which are known, but according to the law must not be changed. 
Either of the above proposals would call for an amendment to the law. 
6. Environmental “tax” in the Czech Republic  
The only environmental tax levied in the CR is the environmental tax collected upon the first registration. It is not 
a typical registration tax, because it is levied only to certain vehicles.  
On 1 January 2009, an amendment to Act No. 185/2001 Coll., Waste Act, came into force, which prescribes the 
duty to pay an environmental tax upon the first registration of a four-wheel motor vehicle up to 3.5 t (M1 and N1 
categories). Amount of Environmental tax (2014) in the Czech Republic is shown in Table 1. The tax is paid in the 
case of registration of a vehicle brought from abroad, as well as in the case of a change of owner in the CR. It is 
always imposed only once and is not paid in the case of further changes of owner. This tax does not apply to 
motorcycles, vehicles over 3.5 t and official vintage cars.  
The duty to pay a fee for the support of collection, processing, use and disposal of scrap cars pertains to each 
operator (owner) who is the first to register a vehicle, dependent on fulfilment of a certain emission level:  
Table 1. Amount of environmental tax in the CR. 
Fee Emissions 
CZK 10,000 Non-compliance with emission standards 
CZK 5,000 EURO 1 
CZK 3,000 EURO 2 
CZK 0 EURO 3 and higher 
 
The fee is paid by the applicant for registration of the vehicle to the register of motor vehicles at the competent 
local authority of a municipality with extended powers. Vehicles that had the status of “deregistered” (i.e. were in 
the process of re-registration) as of 1 January 2009 were subsequently registered without a fee, because the act of re-
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registration started prior to the effectiveness of the above mentioned law. The environmental tax is not paid for 
registrations within the framework of inheritance and in case the vehicle is taken out of the Czech Republic. 
The Ministry of Industry would like to rejuvenate the fleet in the Czech Republic and has chosen stricter 
environmental tax as a tool to reach this goal. The Ministry intends to discourage drivers from purchasing old cars 
because their subsequent registration shall be subject to the increased environmental tax. At present the 
environmental tax must be paid by everyone who registers a vehicle manufactured before 2000. Under the new 
measure, the tax should be paid for cars produced prior to 2006. The intention is to renew the Czech car fleet and 
bring higher revenues to the state budget. The question is whether the lump sum fee of CZK 3,000 is enough to 
discourage people from buying and registering an old car. The average age of automobiles in the European Union is 
about 8 years. The average in the CR is much higher and therefore the issue of introducing the systematic taxation of 
road motor vehicles with environmental effects arises again.  
Initial analysis for the purposes of introduction of motor vehicle taxation based on CO2 in the Czech Republic 
It is very desirable that the Czech Republic adopt taxation of road motor vehicles based on environmental 
aspects. At present the Czech system is unjustified and unfair to one group of the population (entrepreneurs) and it 
disregards the damage to the environment undoubtedly caused by automobile transport. The system is unjustified 
because it is not entirely clear why road tax should be paid by businessmen only; and it is unfair because it burdens 
only the group of businessmen and not the other drivers, who use their cars in the same extent as the mentioned 
group. The current system does not take into account environmental impacts of road motor transport or the poor 
state of public finance which could be boosted by a different tax system. 
In order to be able to discuss potential changes in the system of motor vehicle taxation, as well as for its decision-
making, the Ministry of Finance must have the necessary information. Therefore, the Ministry ordered outputs of the 
project implemented by the working team of Mendel University, entitled “Software which takes into account the 
environmental principles of the taxation of road vehicles in the Czech Republic”. 
For the software to be able to provide information to the Ministry, it has to obtain input data to be worked with. 
At this point we face the first pitfall of the existing system. Although vehicle registration certificates contain 
information on CO2 emission levels in passenger cars, such information is transferred to the Central Register of 
Vehicles only in the form of a “footnote”, where each car is characterized by different type and number of data, 
which excludes computer processing.  
We need to work with data concerning CO2 in vehicles registered in the Czech Republic in order to determine the 
amount of receipts from the introduction of environmental tax on road motor vehicles according to their CO2 
emission levels and to set the optimal tax rate with respect to environmental and other benefits. Unfortunately, the 
Central Register does not provide for such data concerning vehicles registered in the CR. 
It follows from the above that the Czech Central Register of Vehicles is unreliable as a source of data, and the 
analysis must focus only on the passenger cars, where the CO2 information is entered in the registration certificate. 
Several European countries use the system of taxes based on CO2, and therefore the relevant databases are 
available, containing vehicles registered in the respective countries, including their CO2 emission information. Thus, 
we have to use two databases in our analysis: The database of vehicles containing all the road motor vehicles 
registered in the CR, and a database of another European state, where we shall find information about vehicles 
registered in that state, which is not relevant, but also CO2 emission data concerning the vehicles. The first step for 
obtaining data to work with was to join these two databases to get one database containing cars registered in the CR 
and the relevant CO2 information. 
The grant for the project was awarded in January 2012, and thus we got the database of Czech vehicles from the 
Central Register of Vehicles administered by the Ministry of the Interior until July 2012. Databases with CO2 
information are available from the respective EU countries using the system of taxation based on CO2. The oldest 
publicly available database is that of the United Kingdom with data registered since 2000; therefore it was chosen 
for the purpose of the analysis.  
The data in both databases are in the xls and csv format, i.e. table data. Because no uniform unique key exists for 
the interconnection of records of registered brands and types in the Czech Republic with the records from the British 
database, the problem was resolved by finding a compound key (parameter). The following keys were chosen: 
brand, type, engine capacity, fuel. Unfortunately, Czech records do not differentiate between the respective sub-
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types of vehicles, and therefore these values had to be unified in the British database so that Czech data could be 
unequivocally linked. The relevant values of the British code lists were averaged. 
The Czech database, i.e. the data from the Central Register of Vehicles, contains a large number of mistakes and 
typing errors. According to the report of the Ministry of the Interior, the register administrator until July 2012, the 
number of mistakes is negligible. The linking of the two databases was primarily done manually, separately for each 
vehicle. 
The introduction of taxation according to CO2 emission levels is not a problem, because the vehicle registration 
certificate contains the relevant data, which can be used for the purposes of tax assessment and tax return. However, 
no country would embrace such an extensive change without information about its benefits and about the manner of 
setting the tax rate in connection with the determination of the tax base.  
The calculations, models, variants of taxation and tax rates as well as the resulting software that shall be 
submitted to the Ministry of Finance is the subject of further work of the whole team implementing the project. 
7. Conclusion and Summary 
The aim of the contribution is the assessment of current situation and readiness of the Czech Republic to 
introduce the system of taxes on road motor vehicles, based on CO2 emissions. A total of 4,638,372 passenger 
vehicles were registered in the Czech Republic as of 30 June 2012. Average age of the cars is 13.9 years. The age of 
the fleet increased compared with the preceding period; a fact that means more negative impacts on the 
environment, due to less environmentally friendly operation of old vehicles. 
The Czech Republic is a member of the European Union, which has included the protection of the environment 
into its priorities. The goal of the EU is to achieve emission level of 130 g CO2 per km by 2015, and the long-term 
goal is 95 g CO2 per km by 2020. Unfortunately, the EU has no mechanism to cause the member states adopt these 
limits as binding standards. Despite this situation, a number of EU countries have introduced taxation of road motor 
vehicles according to CO2 emissions. This number, however, does not include the Czech Republic. The CR imposes 
road tax, a specific form of registration tax for old cars, and toll for certain vehicles. Road tax, as constructed in the 
CR, does not have significant environmental effects. We may identify only a discount in the case of new cars or tax 
reliefs for combined transport. Similarly, the registration tax is only levied on very old cars and only on the first 
registration. 
For considerations about the introduction of the environmental element in the form of taxation according to CO2 
emissions, we have to know the CO2 values for the respective vehicles. This value is recorded in the vehicle 
registration certificate.  
A debate about the introduction of taxes according to CO2 must be based on studies, calculations and analyses.  
All vehicles operated in the CR are registered in the Central Register of Vehicles; unfortunately, the register does 
not provide information on CO2 levels. Although the values are part of the records, they are included in the “other 
information” column together with many other data, and therefore not suitable for computer processing. 
No country would adopt an extensive reform without calculations, estimates and analyses to support the 
determination of tax base and tax rates. For such calculations we need the numbers of vehicles registered in the CR, 
obtained from the Central Register of Vehicles, as well as their CO2 emission values, which are not present there. 
Besides the large number of errors, this is the most serious weakness of the Central Register, which led us to use the 
database of a different country, which provides such data. The database of the United Kingdom was chosen, which 
is publicly accessible and contains the oldest data of all the EU databases. The necessary data are obtained through 
linking of the two databases.  
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